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(Si) Flame retard ant coating compositions and coated articles. 

@ A coating composition comprising (A) a pdyorganosiloxane graft copolymer emulsion, (B) a reaction 
product between an amino functional siiane and/or a hydrolyzate thereof and an acid anhydride, (C) 
colloidal silica, (D) a curing catalyst, and (E) an inorganic filler Is useful in coating exterior and interior 
buiding materials, the composition is applicable to a substrate to form a coating at room temperature 
having sufficient extensibility to follow cracks in the underlying substrate as well as low-to-high 
temperature sensitive performance, moisture permeability, flame retardance, and decorative effect 
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This invention relates to flame retardant coating compositions and articles coated therewith. More particu- 
larly, it relates to flame retardant coating compositions for use in coating building materials such as concrete 
structures, prestressed concrete panels, aerated concrete panels, and slate panels. 

For finish coating of interior and exterior building materials such as concrete structures, prestressed con- 

5 crete (PC) panels, aerated concrete (ALC) panels, and slate panels, hitherto cement, acrylic epoxy and cef- 
lulosic finish coating compositions have been used as well as synthetic resin emulsion paints.. 

These finish coating compositions, however, are too hard to follow cracks which can occur tn the underlying 
substrate. If cracks occur in the substrate, then cracks also appear in the finish coating, resulting in the coating 
being lifted and separated near the cracks and losing waterproof function. 

16 To improve the crack-following and water-proof abilities that the hard finish coating compositions lack, there 
are known elastic finish coating compositions as having both water-proofhess and decorative effect, for 
example, acrylic rubber, acrylic resin, chloroprene rubber and urethane rubber base finish coating compo- 
sitions. These elastic finish coating compositions are used in single- and multi-layer forms, for example, by 
applying solutions of acrylic urethane resins and acrylate resins as protective and decorative coatings. 

15 Coatings of these organic elastic finish coating compositions show elastomeric behavior enough to follow 

cracks which can occur in the underlying substrate, restricting the appearance of cracks on the exterior surface 
thereof. The organic elastic finish coating corripositions, however, are not only poor in flame retardance and 
low-temperature elongation, but have low moisture permeability so that moisture can condense at the interface 
between the coating and substrate, causing blisters and freezing damages to coatings 

20 Finish coating compositions based on silicone rubber were proposed to eliminate these drawbacks. The 

s3icone base elastic finish coating compositions are generally classified into the solution and emulsion types 
depending on whether room-temperature vulcanlzable silicone rubber is dissolved in a solvent or dispersed in 
water. The silicone elastic finish coating compositions of either type show elastomeric behavior and can foilow 
cracks which can occur in the underlying substrate like the above-mentioned organic elastic finish coatings 

25 compositions, and at the same time, exhibit improved temperature-sensitive performance from low temperat- 
ures of the order of -20 9 C to high temperatures of the order of 60°C as well as improved moisture permeability 
and flame retardance due to the silicone polymer structure. 

Despite these, performance advantages, the silicone base elastic finish coating compositions lack decora- 
tive effect More particularly, silicone elastic coatings are susceptible to stain and from a maintenance aspect, 

X difficult to cover with another resin. 

Techniques of blending EPDM or the like are known to overcome these drawbacks of the silicone base 
elastic finish coating compositions, but the resulting coatings exhibit excessive rubbery nature beyond the 
acceptable level. Moreover, Japanese Patent Application Kokai No. 267377/1 98T discloses a flame retardant 
elastomeric finish coating composition for interior and exterior uses comprising in admixture, a thermoplastic 

35 resin emulsion and a silicone base aqueous emulsion, with various additives added and dispersed therein. This 
is not satisfactory in stain proofness, flame retardancy, and shelf stability. 

It would be desirable to eliminate the above-mentioned drawbacks, and to provide a new and improved 
flame retardant coating composition which can form coatings having sufficient extensibility to follow cracks in 
the underlying substrate as well as low-to-high temperature sensitive performance, moisture permeabflity. 

40 flame retardance, and decorative effect and which Is of the one-part type capable of curing at room temperature 
and thus easy to apply. In another aspect, to provide an article coated with the coating composition. 

In the present invention we provide a coating composition which is formulated by blending a major propor- 
tion of an emulsion of a polyorganpsiloxane graft copolymer composed of a polyorganosiloxane and 10 to 90% 
by weight of an unsaturated vinyl monomer graft polymerized therewith, with a product obtainable by reaction 

45 of an amino functionaf sflane and/or a hydrolyzate thereof and an acid anhydride, colloidal silica, a curing catal- 
yst, and an inorganic filler. 

We have found that coatings of this composition may be made of one-part curable emulsion type, free of 
safety and hygienic problems, easy to apply on a variety of articles, and capable of curing into an elastomer 
to form a coating as water is removed after application. Advantageously, this curing takes place at room tem- 
60 perature. The resulting coating is name retardant and extensible and can adhere to the underlying substrate 
and follow any cracks induced in the substrate, without losing water proofness. Also, the coating may have 
improved temperature-sensitive performance from low temperatures of the order of -20^C to high temperatures 
of the order of 60°C, especially improved extensibiity at low temperatures. It may also have sufficient moisture 
permeability to avoid moisture condensation at the coating-substrate interface, eliminating freezing damages. 
65 Also, the coating may be made less susceptible to stain, that is, with stain resistance. In addition, a single coat- 
ing can perform well to achieve all these functions. The present invention is predicated on these findings. 
In a specific version, the invention is directed to a flame retardant coating composition comprising 
(A) 100. parte by weight, calculated as the copolymer, of a polyorganosiloxane graft copolymer emulsion, 
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the copolymer being composed of a pdyorganosiloxane having 10 to 90% by weight of an unsaturated vinyl 
monomer graft pol yme rized therewith , 

(B) 0.1 to 10 parts by weight of a product obtainable by reaction between an amino functional silane and/or 
a hydrbiyzate thereof and an acid anhydride. 
5 (C) 1 to 50 parts by weight of colloidal silica, 

(D) 0.01 to 10 parts by weight of a curing catalyst, and 

(E) 20 to 100 parts by weight of an inorganic filler. 

Also contemplated herein is an article coated with the coating composition defined herein. 
The coating compositions of the invention use components of type (A) to (E) as essential components. 
io Component (A) is a polyorganosfloxane graft copolymer emulsion, more particularly an emulsion of a 
copolymer composed of a pofyorganosiloxane having an unsaturated vinyl monomer graft polymerized there- 
with. The polyorganosSoxane is preferably of the general formula: 

R 1 «SiCV nV2 (1) 

wherein R 1 is hydrogen, an alkyt group having 1 to 6 carbon atoms, an aJkenyl group having 2 to 6 carbon atoms 
is or an aryl group having 6 to 12 carbon atoms such as a methyl, ethyl, propyl or phenyl group, and h is a number 
equaltoO, 1 w Z The unsaturated vinyl monomer m 

acid, (m.eth)acrytates such as butyl acrylate, butadiene, isoprene, etc., with the -(meth)acryltc acid and 
(meth)acrytates being preferred. 

The polyorganosiloxane graft copolymer emulsions may be prepared by a variety of conventional well- 
20 known methods. For example, such an emulsion can be pre pared by emulsifying a trial koxysBane of the general 
formula: 

RSI(OR*) 3 (2) 

wherein R is a monovalent organic group having 1 to 12, preferably 1 to 6 carbon atoms such as afkyi and aryl 
groups, and R 4 is a monovalent organic group having 1 to 6, preferably 1 to 4 carbon atoms such as alkyl and 

25 acyl groups, a sBane or sOoxane grafting agent, and a cyclic organosfloxane in water with the aid of an anionic 
emulsffier, adding a conventional wellknown ring-opening polymerization catalyst such as aliphatic substituted 
benzene sulfonic acids, aliphatic sulfonic acids, silyf alkyl sulfonic acids and aliphatic substituted di phenyl ether 
sulfonic acids, effecting ring-opening polymerization at elevated temperatures (for example, 50°C, 15 hours), 
neutralizing the reaction solution to provide an aqueous emulsion, adding an unsaturated vinyl monomer such 

30 as an acrylate and a radical polymerization catalyst such as hydroperoxide, ammonium peroxide and sodium 
peroxide to the aqueous emulsion, effecting polymerization at elevated temperatures (for example, 70^C, 3 
hours), and finally adjusting the pH to provide an organosfloxane graft copolymer emulsion. 

The sflane or siloxane grafting agents used herein include vinylsfloxanes of the general formula: 

(CH 2 =CH)SiR2 n O (3 _ n>/2 (3) 

35 wherein R 2 is hydrogen, an alkyl group having 1 to 6 carbon atoms or an aryl group having 6 to 12 carbon atoms 
such as a methyl, ethyl, propyl or phenyl group, n is equal to 0* 1 or 2, and mercaptosiloxanes of the general 
formula: 

HStCHJpSiR^O^ (4) 
wherein R and n are as defined above and p is a number of from 1 to 6. 
40 The cyclic organosiloxanes used herein may have the following general formula: 



n. 

M— si - o 



so wherein R 5 and R 6 are same or different, and preferably hydrogen atom or a monovalent organic group having 
1 to 12 carbon atoms such as an alkyl group (e;g., methyl group, ethyl group, propyl group, etc.). an alkenyl 
group (e.g., viriyf group, allyl group, etc), an aryl group (e.g., phenyl group, xenyi group, naphthyl group, etc.), 
a cycloalkyl group (e.g., cyclohexyt group, etc.), a cycloalkenyl group (e.g., cydohexenyJ group), an aralkyi 
group (e.g., tryl group, xylyl group, etc), substituted one of these groups in which some hydrogen atoms are 

55 replaced by halogen atoms, cyano group or the like (e.g., chloromethyl group, trifluorbpropyl group, cyanqethyl 
group, etc.), an amino group, an epoxy group, a mercapto group, and the like. 

The cyclic organosiloxanes include hexamethyttricyclos8oxane, octamethyltetracyclosiloxane, 
decamethylpentacyclosiloxane. etc. The emulsrrying/polymerizing catalysts used herein include sodium lauryi 
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sulfate, dodecylbenzenesulfonates, aliphatic hydrocarbon radial-substituted naphthalenesulphonates. 
polyethylene glycol sulfate ester salts, lauryl phosphates, etc. 

The amount of the unsaturated vinyl monomer graft cbpolymerized to the polyorganopdysfloxane ranges 
from 10 to 90% by weight, preferably from 20 to 60% by weight based on the weight of the polyorganopoJysi- 

5 loxane. With a grafting amount of less than 10% by weight, the resulting coating composition is less effective 
In aesthetic decoration. That is, the coating is susceptible to stain, becomes tacky, and difficult to cover with 
another resin in the maintenance process. In turn, with a grafting amount of more than 90% by weight, the result- 
ing coating composition shows poor temperature-sens itiye performance from low temperatures of about -20°C 
to high temperatures of about 60°C, for example^ a loss of extensibility in the low-temperature range, and pro- 

10 vldes insufficient flame retardance. 

The organ osiloxane graft copolymers may have any desired molecular weight although they preferably 
have a molecular weight of at least 10,000, preferably 10,000 to 1.000,000, more preferably 100,000 to 
1,000,000. Also preferably, they have at least two hydroxy! groups, preferably 2 to 10 hydroxyl groups, more 
preferably 4 to 6 hydroxy groups attached to silicon atoms in a molecule thereof, trie organosBoxane graft 

15 copolymers are generally present in the emulsions in concentrations of 1 0 to 70% by weight as calculated based 
on the non-vola«e matter left after heating at 105°C for 3 hours. 

Component (B) used herein is a reaction product between an amino functional silane and/or a hydrdyzate 
thereof and an acid anhydride, which Is effective in improving.the adhesion of the coating composition to sub- 
strates. It is preferred to Wend the reaction product as component (B) in the form of a preparation with colloidal 

20 silica as component (C) because the colloidal silica so introduced can provide Increased reinforcement to com- 
ponent (A). 

The amino functional silanes which can be used for the synthesis of the reaction product as component 
(B) may be sBanes of the general formula: 

RWJm (6) 

25 wherein R 3 is an amino-containing monovalent organic group, for example. 2-aminoethyl, 3-aminoprppyl and 
N^2-aminoemy1)-3-aminopropyl groups, m is an integer of 1 to 4. and R 1 Is as defined above, for example, 3- 
amirwpropyitriethoxysilane, N-{2-aminoethyl)-3^mlnopropylmethyldimethoxysflane l 3-aminopropytrnethyl- 
diethoxysilane, N-(2-aminoethyl)-3-aminopropyltrimethoxysaane 1 W-triethyleneolaminepropyltrimethoxysHane, 
N-memylenediaminerjropyimethyldimethoxysflane, etc. Also useful are partial hydrolyzates of these amino 

X functional saanes. The amino functional silanes and hydrolyzates thereof may be used alone or in admixture 
of any two or more of them. 

The other reactant of the reaction product (B) is an acid anhydride, examples of which include methyltet- 
rahydrophthalic anhydride, methyihymic anhydride, benzoprienonetetracarboxytic anhydride, phthalic anhyd- 
ride, ethylene glycol bistrimellitate, maleic anhydride, pyromellitie anhydride, succinic anhydride, polyazelaic 

35 polyanhydride, trimellttic anhydride, nadic anhydride, phenylmaleic anhydride, methylhexabydrophthalic 
anhydride, hexahydrophthalic anhydride, dodecylsuccinic anhydride, dichldromaleic anhydride, and chlororen- 
dic anhydride alone and mixtures thereof. 

Since the reaction of an amino functional silane and/or hydrblyzate thereof with an acid anhydride Is 
exothermic reaction, the reaction product can be readily obtained simply by mixing the reactants at room tem- 

4o perature. Desirably, the reaction is effected in the presence of an organic solvent because the reaction product 
tends tp gel. Examples of the organic solvent include methanol, ethanol, butanol, isopropanol, acetone, methyl 
ethyl ketone, tetrahydrofuran, and dimethylformamide alone and mixtures thereof 

It is to be understood that the arriino functional silane and/or hydrolyzate thereof and the acid anhydride 
are preferably used in an equimoiar ratio in the reaction although either one of the reactants may be used in 

45 excess amount without a problem. 

Component (C) used herein is colloidal silica, the type of which is not critical. Those colloidal silicas having 
a partide size of 10 to 40 m u and stabilized with sodium or aluminum ions are preferred because they may 
be readily prepared or commercially available, for example, as Snowtex 40 from Nissan Chemical K.K. 

As previously mentioned, reaction product (B) and colloidal silica (C) are preferably added as a preblend 

so or preparation. Preferably components (B) and (C) are used such that there are present 0.1 to 1 0 parts by weight 
of component (B) and.1 to 50 parts by weight of component (C) per 100 parts by weight of component (A). 
Further preferably, there Is used 0. 1 to 20 parts by weight of component (B) or reaction product per 1 00 parts 
by weight of component (C) or colloidal s9ica. Improved adhesion to substrates Is not expected with larger 
amounts of component (B) or reaction product outside this range, whereas the composition becomes less flow- 

55 ing with smaller amounts of component (B) outside this range. 

The preblend or preparation of components (B) and (C) may be obtained by gradually adding dropwise 
component (B) or reaction product to a predetermined amount of colloidal silica while stirring at room tempera- 
ture. There Is formed an insoluble matter in an inftial.stage of addition, but as stirring is continued, the mixture 
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turns into a semitransparent flowing liquid which is homogenized in entirety. The preparation of components 
(B) and (C) may be used in an amount of 1 to 60 parts, preferably 3 to 30 parts by weight per 100 parts by 
weight of component (A). With an amount of less than 1 part the resulting coating would be less extensible 
whereas with an amount of more than 60 parts, the coating would have low elongation so that cracks might 
5 occur especially in thick coatings. 

Component (D) is a curing catalyst for curing the . coating composition. Examples of the curing catalyst 
include metal salts of organic adds, for example, dibutylHn diiaurate, dioctyltin dilaurate, dibutyltin dlacetate, 
tin octytate, tin laurate, iron octyiate, lead octyiate, and tetrabutyititanate, and amine compounds, for example, 
n-hexylamine and guanidine and salts thereof with hydrochloric acid or the like. The catalysts may be used 
10 alone or In admixture of two or more. The curing catalyst is desirably added as an O/W type emulsion which 
is previously prepared therefrom in a conventional manner using an emuisifier and water. The curing catalyst 
is used in an amount of 0.01 to 1 0 parts, preferably 0.1 to 3 parts by weight per 1 00 parts by weight of component 
(A) or sfloxane copolymer. With less than 0.01 part by weight of the curing catalyst, the coating composition 
will not cure to a satisfactory extent With more than 10 parts by weight of thexairing catalyst, no additional 
1 s benefit Is recognized on the curing reaction and the resulting coating becomes rather prone to cracking. 

Component (E) is an Inorganic filler which includes extender pigments such as calcium carbonate, silica 
other than colloidal silica, day, kaolin, and talc, titanium dioxide, carbon black, aluminum oxide, quartz, zinc 
oxide and mica. Preferred are calcium carbonate and titanium dioxide. The fillers may be used alone or In 
admixture of two or more. The amount of the fHIer used is 20 to 100 parts, preferably 30 to 60 parts by weight 
20 per 100 parts by weight of component (A). With less than 20 parts of the filler, the resulting cured coating is 
less flame retardant. With more than 100 parts of the filler, the cured coating loses extensibility and has insuf- 
ficient elongation especially at low temperatures, and the coating composition has a too high viscosity to main- 
tain stability and to apply efficiently. 

In addition to the essential components mentioned above, the coating composition of the invention may 
25 contain any desired additives, for example, thickeners, dispersants, stabilizers, def earning agents, and coloring 
pigments in their commonly used amounts, if necessary. 

Using the foregoing components, the coating compositions of the invention may be prepared by any desired 
methods. Desirably, component (A) or polyorganosiloxane graft copolymer emulsion is first prepared, a prep- 
aration of components (B) and (C) as mentioned above is mixed with the emulsion, component (D) or curing 
30 catalyst Is added thereto, all the components are mixed homogeneously, and component (E) or inorganic filler 
is finally blended with the homogeneous mixture. Mixing may be effected by conventional agitating means. 

In this way, we have obtained coating compositions which are useful in coating interior and exterior building 
materials such as concrete structures, PC panels, ALC panels, and slate, and best suite for applications where 
the underlying substrates tend to crack and flame retardant requirements are imposed on the coatings. 
35 Coating compositions of the invention may be applied by conventional techniques to form coatings which 
cure Into elastomers even at room temperature as water evaporates off. The coating composition of the inven- 
tion may exert its function in the form of a. single or standalone layer coating although it is permissible to form 
a prime coating or undercoat from another primer composition and then apply the coating composition of the 
Invention as a finish coating or overcoat 
40 There have been described flame retardant coating compositions which can be efficiently applied to a var- 
" iety of substrates without a safety or hygienic problem and readily cure to elastic coatings at room temperature. 
The coatings have sufficient extensibility to follow cracks in the underlying, substrate, thereby providing 
improved water-proofness and possess improved low-to-high temperature sensitive performance, moisture 
penmeabflity, decorative effect, and flame retardance. 

4$ 

EXAMPLE 

Examples of the present invention are given below by way of illustration and not by way of limitation. All 
parts and percents are by weight unless otherwise stated. 

50 

Example 1 

(1) An emulsion was prepared by mixing 500 parts of octamethylcyclotetrasiloxane, 1.8 parts of phenyl- 
triethoxysilane, 44 parts of y^ercaptopropyldimethoxysilane, 350 parts of water, and 10 parts of dodecyl- 
55 benzene sulfonate In a homomixer, and passing twice the mixture through a homogenizer under a pressure 
of 3000 psi. until a stable emulsion was obtained. The emulsion was poured into a flask, heated at 70°C 
for 12 hours, cooled down to room temperature, allowed to stand at room temperature for 24 hours, and 
then adjusted to pH 7.0 with sodium carbonate. The emulsion had a non-volatile content of 48% by weight 
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as left after heating at 105 Q C for 3 hours. This polyorganosiloxane emulsion is designated emulsion (I). 

(2) A flask was charged with 73 parts of emulsion (I) (35 pahs of non-volatile matter), 15 parts of water, 
and 3.5 parts of 1% ammonium persulfate solution and heated to 70°C. To the flask, 9 parts of methyl 
methacrylate. which corresponded to about 25% by weight relative to the polyorganosiloxane in emulsion 

5 (I), were added dropwise over 3 hours. The reaction solution was subjected to post polymerization at 90°C, 

cooled to room temperature, and then adjusted to pH 7.0 with sodium carbonate. The emulsion had a non- 
volatile content of 46% by weight and a viscosity of 120 centipoise at 25°C. This polyorganosiloxane graft 
copolymer emulsion is designated emulsion (II). 

(3) Separately 221 parts of 3-amtnopropyitriethoxysilane was added dropwise to a mixture of 98 parts of 
10 maieic anhydride and 319 parts of ethanol at room temperature with stirring. Continued stirring yielded a 

• reaction product of maieic anhydride and ^-aminopropyltiiethoxysilane. 

(4) Using an agitator, 1 .7 parts of the reaction product and 15.6 parts of colloidal sOica (trade name Snowtex 
40S avaBable from Nissan Chemical K.K.) were mixed. The mixture was added to 100 parts of emulsion 
(II) with stirring by a homomixer, and 1 .6 parts of a self-emulsifying tin catalyst (which was obtained by emul- 

15 . sifying 30 parts of dibutyitin dilaurate, 1 part of polyoxyethyiene nonyl phenyl ether, and 69 parts of water 
in a conventional manner) was further added thereto, yielding an emulsion composition. The emulsion 
composition had a non-volatile content of 40% by weight, a viscosity of 20 centipoise, and pH 6.2. It is desig- 
nated emulsion (III). 

(5) Coating compositions A and B were prepared by blending emulsion (III) with titanium oxide, water and 
20 additives in the amount shown in Table 1. 

The coating compositions A and B were cast onto fluoroplastic plates and aged for one week in an atmos- 
phere at a temperature of 25°C and a relative humidity of 60%, obtaining rubbery sheets of 1 mm thick. The 
rubbery sheets were examined by the following tests. 

25 Strength and Elongation 

An elongation test according to JIS A691 0. 

Coating property 

30 

The coatings were visually observed for flatness, orange peel, and irregularity and classified into three rat- 
ings of good (O), fair (A), and poor (x). 

Workability 

35 

The feasibaity of spray coating was evaluated In terms of flatness, orange peel, and irregularity and clas- 
sified into three ratings of good (O), fair (A), and poor (x). 

Stain resistance 

40 

The sheet sample was tested by spraying pigment powder (carbon black) on the coating surface, allowing 
the sample to stand for one hbur, blowing air to blow off extra pigment powder, and washing with city water to 
examine how the sample was kept away from staining. The samples were classified into three ratings of good 
(O), fair (A), and poor (x). 

45 

Flame retardance 

A surface test according to JIS A1321. The samples were classified into three ratings of good (O), fair (A), 
and poor (x). 

60 

Comparative Example 1 

A coating composition was prepared by the same procedure as in Example 1 except that step (2), that is, 
graft copolymerization with methyl methacrylate was omitted. This composition could not form a coating. 

55 

Comparative Example 2 



A coating composition was prepared by the same procedure as in Example 1 except that in step (2), the 
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amount of methyl metacrylate used was changed from 9 parts to 2 parts which corresponded to about 6% by 
weight relative to the polyorganosiloxane in emulsion (I). A test sheet was prepared by coating this composition 
and tested as in Example 1. 

The coating was somewhat tacky and prone to staining. 

Comparative Example 3 

A coating composition was prepared by Hie same procedure as in Example 1 except that in step (2), the 
amount of methyl methacrylate used was changed from 9 parts to 38 parts which corresponded to about 1 10% 
by weight relative to the polyorganosiloxane in emulsion (I). A test sheet was prepared by coating this compo- 
sition and tested as in Example 1. 

The results are shown in Table 1 . 

Example 2 

Coating compositions F to I were prepared by blending emulsion (III) of Example 1 with the Ingredients In 
the amounts shown In Table 2. Test sheets were prepared by coating these compositions and tested as in 
Example 1. The results are shown in Table 2. 

It Is to be noted that strength and elongation were measured at temperatures of-10°C, 20°C, and 60°C. 
The elongation measurement at 20°C is the elongation between gages while the elongation measurements at 
-10°C and 60°C are the elongation between chucks. 
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Table 1 



5 






Example 1 


CEl 


CE2 


CE3 


10 






A 


B 


C 


D 


E 




Composition (parts by weight) 






Emulstion 
(III) 


Graft copolymer 


25% 


25% 


0% 


6% 


110% 


15 


Amount 


44.5 


31.0 


31.0 


31.0 


31.0 




T. 


Itanium, oxide 


20.0 


26.0 


26 . 0 


26.0 


26.0 


20 


Water 


30.5 


38.0 


38.0 


38.0 


38.0 




Additives 


5.0 


5.0 


5.0 


5.0 


5-4) 


25 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 


Properties 






Strength, kg/cm 2 at 20 °C 


24.6 


26.1 




15.0 


45. 6 


30 


Elongation, % at 20 V 


196 


58 




350 






Coating 
proper — 
ties 


Flatness 


o 


O 




A 


A 


35 


Orange peel 


o 


0 




A 


A 




Irregularity 


o 


C 




/\ 


X 






Workability 


o . 


Q. 




X 


X 


40 


Stain resistance 


o . 


o. 




X 


O 




Flame retardancy 


A 


O 




X 


1 o 



45 



50 



8 
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Table 2 
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Example 2 










F 


G 


H 


' I 


10 


Composition (parts by weight) 




Emulstion (III) 


38.0 


50.0 


40.0 


30.0 




Titanium Oxide 


23.0 


12.0 


14 . 0 


14 .0 


15 


Extender pigment 




20.0 


20.0 


24.0 




Water 


34.5 


13.5 


21.5 


27,0 


20 


Additives 


4,5 


4.5. 


4.5 


5.0 




Total 


100.0 


100.0 


100.0 


100.0 


25 


Properties 








- 10 °C 


39,4 


34.3 


14.8 


18.3 




Strength, kg/cm 1 at 


20 °C 


21.5 


20 . 6 


12.0 


15.1. 


30 






60°C 


14.2 


14. 6 


8il 


9.7 








- 10T 


18.1 


18.4 


99.2 


62.3 


35 


Elongation, % at 


20 °C 


67 . 7 


64.0 


123.5 


83.2 






60°C 


•46.2 


45.4 


86.0 


5.9 . 4 




Coating, 
Flatness 


Orange peel 


o 


O 


o 


o 


40 


Irregularity 


o 


O 


o 


O 




Workability 


o 


O 


o 


O 


45 


Stain resistance 


o 


O 


. A 


A 




Flame retardancy 


A 


6 


° 


o . 



As is evident from the data of Tables 1 and 2, the coatings embodying the Invention had excellent tem- 
perature-sen sifive performance, coating property, workability, stain resistance, and flame retardance. 

Although some preferred embodiments have been described, many modifications and variations may be 
made thereto in the light of the above teachings. It is therefore to be understood that within the scope of the 
55 appended claims, the invention may be practised otherwise than as specifically described. 
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Claims 



1. A flame retardant coating composition comprising 

(A) 100 parts, by weight of a polyorganosiloxane graft copolymer In emulsion form composed of a polyor- 
6 ganosiloxane and 10 to 90% by weight of an unsaturated vinyl monomer graft polymerized therewith, 

(B) 0.1 to 10 parts by weight of a product obtainable by reaction of an amino functional silane and/or a 
hydrolyzate thereof and an acid anhydride, 

(C) 1 to 50 parts by weight of colloidal silica, 

(D) 0,01 to 10 parts by weight of a curing catalyst and 
io (E) 28 to 100 parts by weight of an inorganic filler. 

Z A composition of claim 1 wherein in component (A), the polyorganosiloxane is of the general formula: 

wherein R 1 is selected from the group consisting of hydrogen, alky! groups having 1 to 6 carbon atoms, 
15 alkenyi group having 2 to 6 carbon atoms and aryl groups having 6 to 1 2 carbon atoms, arid n is a number 

equaltoO, 1 or 2. 

3. A composition of claim 1 or 2 in which in (A), the unsaturated vinyl monomer is selected from the group 
consisting of styrene, a-methylstyrene t acrylic acid, methacrylic acid, acrylates, methacrylates, butadiene. 
20 andisoprene, 

A. A composition of any of the preceding claims wherein polyorganosiloxane graft copolymer is present in 
the emulsion (A) in a concentration of 10 to 70% by weight. 

25 5. A composition of any one of the preceding claims , wherein components (B) and (C) are supplied as a pre- 
paration of components (B) and (C). 

6. A composition of any one of the preceding claims which is prepared by first preparing emulsion (A) t and 
mixing the emulsion with a preparation of components (B) and (C), then with component (D), and finally 

30 with component (E). 

7. An article coated with a coating composition of any one of claims 1 to 6. 

8. A method comprising the preparation of a coating composition according to any one of claims 1 to 6. 

35 

9. Use of a composition according to any one of claims 1 to 6 as a flame-retardant coating on a building ma- 
terial article. 



45 



50 



55 



10 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□.COLOR OR BLACK AND WHITE PHOTOGRAPHS 
>2*GRAY SCALE DOCUMENTS 
□-1JNES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



